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Fractional Flavor Content

o Approx. Fraction v, in vs: ~ sin” 03
Mass Igdierarchy: sign dm3,
CP Yigfation: sino # 0

e Is v, or v, the dominant component of v3?
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Experimental Setups: OFf Axis

o Counting Exp: (v, D) T2K, NOVA
. \'

Off Axis (narrow ba ry

e near 1st Peak
e near 2nd Peak

e Spectrum Measurements: (v, )
On (wide band) or Off Axis (narrow band)

e around 1st Peak
e around 2nd Peak
e beyond
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Experimental Setups:

e Counting Exp: (v, )
Off Axis (narrow band)

e near 1st Peak
e near 2nd Peak

e Spectrum Measurements: (v, )
On (wide band) or Off Axis (narrow band)

On Axis e around 1st Peak
BNL e around 2nd Peak
e beyond




Why Broadband Beam?

observe multiple nodes
extraction of oscillating v, = V, Oscillation
signal from background. -
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Experimental Setups:

Off Axis

e Counting Exp: (v, )
Off Axis (narrow band)

e near 1st Peak
e near 2nd Peak

e Spectrum Measurements: (v, )
On (wide band) or Off Axis (narrow band)

e around 1st Peak
e around 2nd Peak
e beyond




Off Axis:

Some recent progress: detector in Korea

T ’
1Mton (0.54Mton fiducial mass)
Hyper-Kagmiokande

Total cost must
be similar to the
baseline design.
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Experimental Setups: Off Axis

e Counting Exp: (v, v) T2K. NOVA
Off Axis (narrow band)/ ’
e near 1st Peak

e near 2nd Peak

e Spectrum Measurements: (v, )
On Axis On (wide band) or Off Axis (narrow band)

e around 1st Peak
BNL e around 2nd Peak

® beyond

Other Possibilities??7?




e New Neutrino Beams

3 Beams
Neutrino Factory (muon decay)




“The” Thing Everybody can Agree on:

e Physics of v, — v, together with v,, — v,

is a Fantastic Laboratory for Lepton Flavor Physics!!!

e Fraction v, In v3
e v Mass Hierarchy
e Leptonic CP Violation

e |s v, or v, the dominant
component of v3?




Other Things Everybody can Agree on:

e Power of Neutrino Beam:
at least a 1 Mega-Watt proton source

e Size of Neutrino Detector:
fraction of Mega-Ton detector

o ¥ rejection:
EXCELLENT

e Physics Reach:
Be Capable of detetmining

sin” 20,3, sign(dm?,), sind
pushing to sin”26;3 = 0.002
(Patm —4 sol © 1st pk)

e Other Physics:
Proton Decay, Supernova, . . .




Less Agreement:

e Counting v Spectrum
e On Axis v Off Axis

e Location of Detector
® Detector Technology

® etc

DIVIDED,
we will be CONQUERED !l




Neutrino Patterns:

. dm?
e How is sin” 65 related 5"”_2301 77

atm
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Smsol — (.03, ( sol) — 0.001, etc

dm? ot 5matm

e Is 853 maximal 777
sin®260-3 > 0.91 = 0.35 < sin® 0,3 < 0.65 90% CL
sin® 20,3 > 0.99 = 0.45 < sin® 0,3 < 0.55




e Is there a (broken maybe) permutation symmetry, v,, < v,.777

. 2 e 2
Then sin 913 ~ 0 and sin 023 ~ %

e Quark-Lepton Complimentarity:
Lepton Mixing = Bi-maximal Mixing - Quark Mixing
012+ Oys = w/4 777
023 + Ocp = /4 777

e Mass Hierarchy: Quark Like or Inverted (Quasi-degenerate)
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